The present paper discusses the characteristics of wind forces acting on the external wall binders of a high-rise building based on the results of a wind tunnel experiment from the viewpoint of fatigue damage. Special attention is paid to the binders connecting the external curtain walls and the structural frames. A wind force direction conversion factor for the relation between wind force and member stress is introduced into the fatigue evaluation together with the normalization of stresses. Furthermore, a discussion is also made of the influence of mean stress on the fatigue damage, which depends on the wind direction and speed.
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1.00 LH / LL =0.87 1.01 Table 5 Approximated values of LL and LH Orientation The cladding and components of high-rise buildings are always exposed to dynamic wind forces. The wind forces are characterized by a long duration compared with seismic forces. For example, during a strong typhoon, strong wind lasts for a couple of hours. The structural frames of high-rise buildings are usually designed so that the stresses involved in the structural members are almost in the elastic range for the design wind speed with a return period of 500 years. On the other hand, in many cases, the cladding and components are designed based on the short-term allowable stress for the design wind speed with a return period of 50 years. Therefore, they may be damaged by fatigue during the building's lifetime.
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The present paper discusses the characteristics of wind forces acting on the external wall binders of a high-rise building based on the results of a wind tunnel experiment from the viewpoint of fatigue damage.
In chapter 2, assumed conditions and the study methods are introduced.
High-rise building used as a consideration is 200m height with its shape ratio of B:D:H 1:1:4. Special attention is paid to the binders connecting the external curtain walls and the structural frames(section 2.2). In examining fatigue damage ratio, the influence of mean component of wind force is taken into consideration(section 2.3). The fatigue property values for fatigue evaluation is based on Japanese recommendations(section2.5). A wind force direction conversion factor CDIR is introduced to the fatigue evaluation, which represents the sign of wind force and stress.
Furthermore, the modified Goodman method is employed to consider the effect of mean components of stress amplitudes on the fatigue damage. And a method of fatigue damage evaluation is proposed based on the normalized stress(section 2. 6). In section 2.7, the outline of an approximation method for fatigue damage described.
In chapter 3, the fatigue damage ratios and related values for fatigue damage calculation based on the experiment are discussed on the three representative points. And through the seeking approximation methods and factors for experimental results approximation, the property of wind force discussed on the viewpoint of fatigue damage, especially effects of mean component of wind force.
Using the time history of wind pressure coefficients derived from the wind tunnel test, the fatigue damage ratio is evaluated under some assumed conditions. And the points , , with large fatigue damage ratio are selected as three representative points(section 3.1) . The effects of mean component of normalized stress on fatigue damage ratio are discussed, using a factor C DIR representing the relation between the sign of wind load and that of member stress (section 3.2). The effective number of normalized stress amplitude is introduced to evaluate the fatigue damage ratio approximately(section 3.3). An approximation method is proposed to evaluate the amplitudes and means of the normalized stress (section 3.4). The effect of wind speed on the fatigue damage ratio is discussed using the approximations of experimental results(section 3.5). The effect of wind direction on the fatigue damage ratio is discussed(section 3.6).
Some information obtained from the wind tunnel experiment used for evaluating the fatigue damage is provided in the appendix.
The method for evaluating fatigue damage proposed in the present paper uses many approximations and assumptions based on the result of a wind tunnel experiment. Using this method, we can easily evaluate the fatigue damage of external wall binders of high-rise building. The concept can be applied to the other cladding and components. 
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